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ABSTRACT 

PROBLEM TO BE SOLVED: To perform a vector conversion operation or an inner 
product operation using the floating points at a high speed and with high 
accuracy. 

SOLUTION: The result of an inner product operation or a vector conversion 
operation is obtained by giving eight floating points to four multipliers 
220a to 220d for their parallel operations and adding together these 
multiplication results in parallel to each other via a single 4-input adder 
226. A circuit 227 normalizes and rounds the output of the adder 226. Thus, 
an inner product can be calculated via the multiplication and the addition 
which are carried out once in parallel to each other. Then no rounding 
process is required for the double input in every product sum operation to 
shorten the latency of the inner product operation and to improve th.6 
arithmetic accuracy. Furthermore, just a single circuit suffices for 
normalization, etc., and accordingly the increase of the circuit scale is 
minimized. As a result, an inner product operation, etc.,. using the 
floating points can be performed at a high speed and with high accuracy. 
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t3ttl* (S, C, Co) 5, ^t!)-^Co 

iir«co±{i tr y ho^+y-A*c i iw^-rsstft. 

4-23V7 , l/j/f2 2 6 5 te 4 flf© t'V h I 1-14 



^-f — ttS^T-fc5 0 4-2ny7V;/t2 2 6 
5<D + x-te. Co^CiCftSL^T', 
^r-t y — giS«>iV\ Mx.tfl {SCO 4 - 2 n>7>^/t 
2 2 6 EJ 1 1(0 (B) \Zffl7f:£i%Z>±o\z x 2 (@ 

tt, 4#*-*JPfi^tL*l^S, ( C ) ICW.^^iXTc^^^^ 
I/^tMUXSr3(Bffl^TM$n5 D 4-2 ^> 

^riR^iifl^^) TECHNICAL REPORT OF IEICE ICD94-1 
35, DSP94-91(1994-10)<D ts<X h y > t? -■ ^ 
y^^-f^mm LfcttflljS 4 X 5 4 bfi/ (^73 
-79J|) A5fc5o 

[0 0 3 8] HI 1 0 leiJo^T, ^(D4-2 n>" c L/^ 
-^2 2 6 5(Cltt. iitriET^>r^ffi*Ma In [0] — M 
a In [3] {^^^^m-^{iLm(D\f^ h^Titim-h 
}?>y h^iT•flt^^Sj^TV^5 0 Ma In [0] 0 
-Ma In [3] OttMa In [0] —Ma 1 n [3] 

-(I^C i n [3] lifiTffi<04-2 3yyi/yf 2 2 
6 5coar^ y — A^/ffiT-C i CL-^BixS, mffS^Ty 
-effii0g^2 2 6 1 HKSflItf>£*nff3i2 2 6 l ic J: 

>7°l/^/if 2 2 6 5 COfDffi^lS t ^5—*^^^: 
7^(i-0±{i(riaa^nfe4~2r3>yVyf-2 2 6 
560^ y — ffi^C t *7i2^r^ y-ff^-C i n 



[2] IJftTfi£©4*D*S(D-*(0*DjlA*ft-g-i: Lt 

-S-aLfjix, mlfE^-V y -(§-§- C i n [1] tt^TffitO^ 

[0 0 3 9] 01 2|C|-iUv;^^7 7^/K0— W^P y 

a, 

[0 0 4 0] l/yX?77-f;l,2 1 U, *SrlcS!llS£;Hfc 

FR-Gr. [0]~FR-Gr. [3] ar^FU # l^* * ^U-7TR-G 
r. [m]liH 1 3(C^$ii5 J: 9i-4<@<DI/v?^^[£lSgFR 
[m], FR[m+4], FR[m+8], FR[m+12] 5, HI 1 

?gfiHl 1 4 \Z7jk£tiZ, J; pic, 7Di/h/<y^>A y ^ 
5^c*<0-jPfOU>;^^FRJ[n], FRK[n] 
Sr^-f^o 01 4l£fct>Tn(i0~l 5©g&-efc5 0 
l^v^FRJfn], FRK[n]^xti-5$iA^»^«^{iff 
•§-ffrite[n ]IC J:o-C4^t>^5 = #iA^#tl i: ^itS 
^ * lift ^"Bank I- «fc o Tf»mA>— ^SjR § ft 3 „ 
U^^FRJ[n], FRKtn] £Dffi73 tffi^P[n], Q[n] 
fift-^-BankldJioT-fe P^^S L 1, S L 2 T-^Sfr^J 
^"Jfglc^ftS,, HI l 3li^$ix^i ?l:ifi©u-/ 

[di], P[m+4], P[m+8], P[m+12] 11. 2 tf s/ h Off ^-ReadA 
lcJ;'3-k^^^SL3 T^ft7J>lf@#igiR£ft.3 ~ 1 1- 
ioTffi^RWl^^M^Ifglli^ ^IC2fyh©ff 
^-ReadBI^J; ?SL4 T-faftd>lfB;4Mi}R$ft.5 

Z h \z J: o Tffi^BW Kgffli pJtglc £ *l3. u i?;* * ^ 
^— 7'O^Q[b], Q[m+4], Q[in+8], Q[m+12] ttff-^Rea 
dAld J; o Tf&JflP $ ft£ ir V 9 *? S L 5 - S L 8 T U -J^ 

y'mm-mtR^n^._ mm-t^tts l 5, s 

L6, SL7, S L 8(D\Ht}t^<DUV-^^ 9'/V~ 7* 
©m*R[3], R[2], R[l], R[0]tttm-§-ReadTypelCj:o 
Tftm&iX%±\sirfi S L 9, SL10, SL11, S 
L 1 2r'S5?$tL, SHRSftfcfcoasy — K«K— hA 
[3], A[2], A[l], AfOjOffi^fc^ftS,, LfciSoT, 
y-K3K-M[3], A[2], A[l], A[0]i»P>tt, I15II 

7-OtU73B[3], B[2], B[l], B[0]li-t©*S y- K*- 
hB[3], B[2], B[l], B[0](D&Jjb*HZ>, L/c#o 
T< y-Ktf-hB[3], B[2]. B[l], B[0]a»f>fiL. El 1 

^-o&nmzy 1 -? z y - K-f-5 r. > * s fflras y 

- K#— h C|C|J^CDUi;^^^/W-7'OtB7JB[3], 
B[2], Btl], B[0]^ff^-ReadC- JZoT-fc U-^^ S L 1 



iZtfiZixZ «fc pin, (S-^-ReadBlrReadCt 0^tSg(-/J;i:x 
eTypelC ± o TfcHW $ *X -5 -fc U * * S L T"iI}R $ ft -5 B 

[0041] wiaFPU2S:ffli%fcrtain 

fc^FOSOKSSSrjfefciWI^Jffl-C^So FPU2 
11, h^V 1 (= [XI, Y 1 , Z 1 , W 1 ] ) t 
V2 (= (X2, Y2, Z2, W2] ) tWrtfi 

■f-5) ftpr Vn, Vml:ioT*«)5rJ:^x-# 

[0042] frfartm^^^^i-i^^iSoiaiiisiiEii 

JlsUisXfVOlz [XI, Y 1, Z 1, Wl] ^ V4 
I- [X2, Y2, Z2, W2] iiu—FZixTV^ZbC) 

t, ^?7 7 ^^2 i©y-KB^*j»acn-r, 

*^l§2 2 0 a ICX 1 h X 2#, *g^2 2 0 b |CY 1 
£ Y2ri^ ^3fg2 2 0 ctZltZ2i\ Ifg22 
0dl:WltW2^ ^-*^'JW(-f*|.&$tt5„ HI 19 

[004 3] HI 2 0 JrttWErtaSlJfl^^fc J3tj 
^^r-rvKD^ilffllcH-f-.^ft^W-W^Sn-So BP 
ib, h^uv [m] tV [n] <DPt9tSl$Hli&$:mm 
«,*>-^^FR [n+3] ldtS^-ra o ;<?hJl>V 
[n] Oj«»|JS!tt/^«rjftUi?^^FR [n] , FR 
[n+l], FR [n+2] , FR [n + 3] (Cn — K 
$iX5 0 rr-Cn|i0, 4, 8, 1 2 <D{5rtl^Tfc !3 , 
*7cFR [n] \m&7 v^h^l/fiOUx/X? i n\Z 
Sti£Stb3t©t3aj!l*ix*:V\ i"^^7r^;i'2 1 
^FR [n] {4, $lJWf^-Bank=0O 
^Icttu-^^FRJ [n] JcfjijaTfciv SflWKfi 
^-Bank= 1 W^lCliU^^FRK [n] ^fiJUgT 
C>iX5o -Ottai'j3^-r, fJJxIi® 1 5OBank=0, 
ReadA= 0 T'*°- h A^b 

*FRJ [0], FRJ [1], FRJ [2], FRJ 
[3] \c<j? Y/\s?—frV [n] £ggr, 016OBank 
= 0, ReadB= If*'- h B^^OttjTJ^Jg^^ttTt 1/ 
■>'^^FRJ [4] , FRJ [5] , FRJ [6] , F 
RJ [7] lz-<9 h/ux— 9\' [m] Srfiittf, v 
[n] fcv [m] OrtS[gtlFlc:£.S»a:8fl«)fig^7 f — ^ 



[0 0 4 4] WHHft«jn mlfBF P U 2 

fT4?Uro^m^T?iJtt3feii, (HIE. &rfiSft$<o£ 

Sx-*, P' UggftSOx— ^-e*>5. 

(£|:x* h/U^j&fgg^i t»-t"5) f t r v b 
ack, VnlCfcoT#J6-5 ~ t^T't-S,, 
[0 0 4 5] iftfS-^ b/V^gjftiSg^^±5«ia©«t 

[X i , Y i , Z i , W i ] U7DyhA->^)| 

[0 0 4 6] r©-<* hvus£ifc«*A<&l;:±5&gtt, 

6P*>. [X i , Y i , Z i , W i ] X [all, a 1 
2. a 1 3, a 1 4] LT-eO^SrX i G0fi$ 

^y-f K [Xi, Yi, Zi, Wi] X [a 2 1, a 
2 2, a 2 3, a 2 4] Srjg^LT-e<0|gmS-Y i 
Stl^-f K [X i . Yi, Z i , Wi] X [a 3 1, 
a32. a33, i3 4] JrRgLT-tOlSSSrZ i© 
S&l-^-f K [Xi, Yi, Zi, Wi] X [ a 4 
1. a42. a43, a44] &SlLt^O^S^W 

[0 0 4 7] SfJlE^.* h^Se»«#A^^IH»a2 3T- 

—9&\"*Jx97T4n'2 ii»f>*JMS2 2 0 a ~2 2 
0 d^lc**lfeJJWl-^Stl5„ 02 2T-(ilDi:<«I 

+ Z. iri- J: -<y- b^*wgftSrffiai=^5rt# 

[0 0 4 8] EI 2 3(C(igUfS-<i5' hvUg&fiig^fciJ 
it u- vK^filffl icBfl-f-S tt«ro-W^ $ix 



•5= BP*>. SyUV [n] i:^^7?i)Matrix>(73ffi§- 

Uv?**V [n] JC±##1"5 3 ^ tv/lA' [n] CD/£ 
^I^Eb'MtSui^y^FR [n] , FR [n+1] . 
FR [n + 2] , FR [n + 3] Kin-K£ft5„ r C 
TnlJO, 4, 8, 1 2<D{5!tlfrX°h*) * SfcFR 
[n] (iSu!E7n^ hA'y^roi/yX^ f n{-*fj^$ix 

StotlJB* tifc i \, £WnMlt'< y i> 

f5l'y7^FB [0] ~FB [15] (El 2 <D b 0 ~ 

b 1 5{c»is*tL5U'i;^^) i-t&$fl$n5o us?** 

77-f^2 10^J5gJi % Uy7?FB [n] ffclJWf 
■§-Bank=0(D^-g-|^JJWv?^. ; J' F RK [n] IdfiJ^'T 
?>ix x SlU^ff -i-Bank - 1 GOig-g-dli 1^ v?* ^ F R J 
[n] K.*H>STG>;K,<5 0 

[0 0 4 9] Z(Dj±m\^^X, «JfcfT#lMatrixfi, HI 
1 5(d*3^TReadType= 1 Wttlif h Ari»£>M?'J#J 
KiUTJ^ix, h/UV [n] \3.y£—hBfrb&&m\z 

ReadType = 1 , Bank = 1 , ReadA =0tio u 
FRJ [0] , FRJ [4] , FRJ [8] , FRJ 
[12] frb£&ff?W&triji<Dmi?TB&tf--hAfi>b 
^l-^fefrLT. Bank = 1 , RcadB= 0 (Cj; 
oT> FRK [0] , FRK [l] , FRK [2] . F 
RK [3] frb&mtt*'*? [X i , Y i , Z i . 

wi] hBa»e>aj7j$ft.5. chigoe 

rort^gTil, -^nSl', ReadAI- iSiltR^ 1, 

2, 3«i 5i-^fb5-ti-niiiv\ B*"— htf»S>coy — 

[0 0 5 0] — ocQ-iy- Syu^^^lcii^ttJKIgSfctHl 
cOrtS^gMSfiEl 2 4{^^$tL5J:p|wX^^'7^> 
^STtr^tL-So -^>*'3< loO^T, 4o^7" 

tt» l"^^!)-K^7-yRR, mii^S^x- i?F 
1> $2S^7-y'F2, ^3^g^x— yF3, U 
is** 74 F^f-v'RW, S.r>'Hl^Sr^Il&-r5^^-7 
xy^r-ytStLS. ^xj/f^f-yliS^ 

3f@OS?g*X— v^&T*T5 r.tld&3o 12 2 4 CO 

(1) O/W^-f >-THff$tL5toSli, (FB 
[0], FB[4], FB[8], FB[12]) XV[n]C0^« 
7H^*fToT^C0^Sr^^^FR[n]l'7'l' H, 

(2) o^vt - ?^ ^-enfTSftsfiiSteatt, (fb 

[1], FB[5], FB[9], FB[13]) XV[n]OrtMI 
S'tfoT-tcO^^SrF Rln+niw?^ h U (3)W/< 
^^X^^T-^^n^it^Sttx (FB[2], FB 
[6], FB[10], FB[14]) XVCnlOrtaSiWSrfToT 
-tCOg^^F R[n+2]l-7-l' h L, (4) 00/ V 7*7^ 
>fH?f$iX5SIII*QSIi, (FB[3], FB[7], FB 



r 1 1 3 . fb[is]) x vM<D^mmwi^i-or^<D^^ 

->3>l/^^FR[n], FR[n+l], FR[n+2], F 
R tn-3] it v [n] <D V —X ^ 9 T % h 5 a 

[0051] :ot*. -*w4@©rtflra*&aic*j 

f-RWll, ffO/^7 , 7^> (4) fcfcitaus?;** 
^tlitriEaElftffJiJOj*4>fcSr l^^?7 7^f /U2 

«SS:0«ftiILI5?fS*5tt, £«£8jlc:1g8ll]|SfT£*i 
h AS (OmM-t-f ? Mz&ft -5 jtljfg 

[0 0 5 2] h^^m^^ld^ita-^^ K/u-x-* 

[0 0 5 3] [jEffi^ffiSif] MfE^ycJ y ^ 2 2 IC 
a-^SSS© 7 ^ - y,< y $ tugg C t In J: 



T-7'ji>£ft-oi§-£{ziZ^ till: i5fy 7 - ffi.ffl<0i§7C 

[0 0 5 4] ^LClT-te, MI2HI^7'n 2 2 ^rflJffiL 
TIE& t r > fcov vcK9Ji-3„ 

U^^FR [0] Id P — K $ ttfc^ Sf - *\z# 

—9 Ktt-tKGmtom&msi. LT&mzui;* ? f r [ n 

[0 0 5 5] El 2 6lZ\Zftfjmjk&7*-*(D7j—^-y h 
hCO(*3(D±{i2 h fi/hfSc^WT 1 6 KDf-^ 

I^J;oT#*^ii5^S^JR-t-5^PISrl:*-f-5„ :o 

± y'iM^^- hld*3V^T, Wxli3 6 0° 13 
1. 0T&I9 S 16li:Ofiyl-/N7->li "0 0 0 1 

0 0 0 0" t £n£„ 

[0 0 5 6] Et^S^tt, ±.m$i&7*—*y hO 

[0057] mjfe^fllifffateu mllE^ax-^rc>/j^. 
d xlc5>^TSUffi^Sx*-^lc:^-f ajE?it^?So|t$r 

T^-TSo fltFta^'Wfixfi, i^;**FR[o]<0/MR 

5„ S^d xil^^^F R[0]<D*Tfib4>b 1 0 hfy 
hSrflF^i£3RL*:tti:-*-6. #Jgffi{£(T-|ix-7JgM£ 

^^^^L^tlTV^-S,, H12 8|C^$ti5S 1~S 1 2 
12, fSS?2 2 0a (FMO) , i»2 2 0 b (FM 
1) , KM 2 2 0 c (FM2) , mWm2 2 0 d (F 
M3) , 4A*J0*«2 2 6 SrfflV^fcfi5*teS©rtSSr 
^;T'^LTV>5„ S 9Jc*jv»T*«i5iaS;ic: < t5jE5£o 
ffifaftt^^fefctl (02 8*wlit©#3SjffC(S;as^$tl. 

, S 1 2lc*sv^#^iSfiSt*UJ:5jfe3£OiSet 
W.tf%#>binZ ®2 8l^fi-?:(D#^iaffl^^$ixT 

[0 0 5 8] flfiSES 1 ~S 1 2C0^{3 (i) ~ (4) 
t'SJW^;'^ >T-^a$ns 3 WiiScOj; 9 I', 



n&f-ftoTliLl 6 £'y hOrtO±ffi2 £"y MJ/MBc 
-StTFl 6 t'y hOf-^|;J;oT^tin5S^« 
■^5*Pfi*fti*i-5 s U:#oT, IWffllfflWi, iffJHS-tfi: 
2 fy hOxn-Kemi-ftoT (tCftgf-i'CJ: 

# r iiSfaj-.t5 s i o, s 1 2(75^rfsm»f?^-Kfet 

^ W^^J*^ £ u i?* * F R [n] X IS F R [n+ 1 ] CO V £, 

: ^t&tt-r 5 ssi Sr$ij» l -c , toiefe pji i - js-t 5 is 

&t>'£?£co(i£;fc.* (cfij 0 S-feJlfcl/^ 9 F R [n] 
XII F R[n+l]|cfe#)i-^ - fclc* 5, *K£<0JifSK 

[0 0 5 9] 0 2 9lwttSaiEjEffisfe3£A*SrHtT-r5*: 

feWIEaif4ii£l*07'D y y yV ^ y'? A^£ix.5 0 

0 2 9 c7D[5]SgcDS*ttl2l4C0^7'O y y- Tfe '3 , 04CO 
«Jt^n yy 2 2ICx=tLT, 8tT y h£t>'6fc*y 

3S£ff3 o o, fSgfcx— y'/i-3 0 1, -trl/^^302~3 

1 2^ii*D$n/c,^^S^5/c(tT'fe5o Uv^FR 
[0]©fcgx-*tt#- hB[0]d»(b5-;te>ix£ o 8tTy 

h £.0=6 t'y h£r-§-ffi;$ff§3 0 OllUv^y- F R[0]CQ* 
TfiUOt'y hA»P>^#d x ^Ert-^ESg-C'&So ^» 
T--7VU3 0 1 (ill 2 7iZ^-ffp'Wit{'^-r SIE&XIl 

1 6 ty hC0|*|C0T{ii5 tTy M^ioTji^^^S^^ 
co:E3£&tf£?£cox-y-£Jil;7j-f 3 0 ftSf-^OTE 
1 6 tfs/ M0_hffi2 fy MlfrJ^gBlcfet^ns, 

F RWXttF R[n+l](7?iliJ?S-ffifJffll-r5 - t (d/i 
5 a ft, il&T — :7/W3 0 l#jE?£x — 

[0060] 03 0(10 2 8 CO (1) T"^£*l-53? 1 X 

0 3 111112 8 CO (2) f^SftS Jg 2 *-ry r/IC&Cf- 

T, *^gf (FM0) 22Oa0SISIjJitW^3 
0 8, 3 l l|c-7^-hv<yy $tiT^5^\ 7^— K 
"<y^f±/h»^«T©*t$ii (±felio >-f--5) , + 
lWaStHai^J-LTIr^. 0 3 2 111212 8(75 
(3) X'^^ti^m2^T-yy'{ZjSif^v ! — ?(D'Mtl%; 
±^M&lz£^>X7r:-f, 0 3 31111 2 8 CO (4) 

o-r^-T, S3 2&l>*@3 3lwfc^T«gf£&£2|£fiJ 
m-t yxC0l$r£#pi£ LT^ 
<9 fit 3 : 03 O7i^03 2 lc^$ix-5^gi» 

[0 0 6 1 ] [7-^Dtyfl(f)gELtt] ±f£FP 



U 2 (Oflt3t7*o y y" 2 2 llfiUa>CO J; 3 Id, ftfS?giliSi£ 
-^-<y- h 'U^&fH^Lfft^tf) 1 (^C0^^§rl|fT-r-5 i 
4{@C0^g#f 2 20a~220d IC 8 <iC0j?ftb/jN& 

<D4XMm&2 2 6TiD^LX, 5„ 4 

ftll 1 (iC0[H]Sg2 2 7{eiJ:oTfT5= El 3 4 IcH-^co/H 
n y y- 2 2 LT£>5 0 

[0 0 6 2] 0 3 5ICtt. ±!ES53ff7*o yy- 2-2K*H" 
3 6|CH±|E^7*D y y- 2 2(c^j-f-5gijc0Jtfe^Jt L 

[hiss > 4 ffi^K: (t t, co a**}* $ tvx v >5 o Rtio? tt & 
Wt, fflffniSijrSifcEaft. jE^-ftSL^fecofctocos 

X4co-oco^aSr^^i-5^-g-{cn x Sfln-iUS, iES 
ft, !EiifkS^*co/cftcolg&flico[H]j§^^(r3fe^jij!) 

raSr%lSL/=S!lWiSgiJ^Bi:$n5 0 iiStH, -fflco 
8tfb«»IS«:jE^b. iE^(t:Sl^Atocofcfeco(E]Sg> *r 

3, -^^ h^^Sl^co^t'«MIC#< co^^i^^ ^ 

to^X. 03 5St>'0 3 6 \Z^£ft,2,m&ffil&tt, fl v 
CO^ttj/J^.^^-COit^MSHg^ ^¥fe56t)i- |S]± iii:^ 

[0 0 6 3 ] ife^^'n j/y- 2 2 ^ffll/^^JC'l, 

-tt£t>ib, fimmw 

|gyn 7 ^2 2£D«^;ll N rtSfjSIW^^ h^m 
m^C0Siift:lc#{t:LT^^ o 10cO^iJ&t)^ 
*^.S:T>iD % I- <t o -c » 5 r t & T % -5 frh , 

2A^(c^-f-^)fflfD^S{c:^»^y i 

[0 0 6 4] jESIk. jE^fcX^ftHKttSTfP 

3 5St>'0 3 6 CO J; l£mt. JE&fcRX* 

Afeco fc ft cOESg ^^^:ffi#le: j£?iJI2g L fclS^TIl, 
ateyiJfkizio-c^LJ; 5 ir-f -S^^^^sg^cOrS] 



t^-5 = »««ji*r»tJiefc, bis 7 w j; 5 icarfo«ir« 

y*2 2tt, jEffifk, IE«kflsXtJ«A«)(0fc«>ro|HlK2 2 
[0 0 6 5] f-i'T'Dtytl ©S»/jN»jftlf|j^B:l6 

IMM&^Ui';*.^&/<s/ }:7d> $-1$ 
oUv?^^>'<>^fl|j5S:©uv?^^7r>i'^2 uciot 

[0 0 6 6] ifc, h^ffi»a»A^roH«l^i3^ 

(O^V/y^y (1) dfctf-S Y RWi\ 

S^co^-r 7*7-1' > (4) tM5l'^^!)-KRR 
o&fcSJvc^S <£ 5 '<-f 77-f >fl:$ft-o*«5 0 

<D-<y h^L<l±^MLX^<y h A&»tf9i* left 

ion — KXtt^^7*-^<o> *y-co^ hriffo 
©i-w/a-e&s. 

[0 0 6 7] MtE^^iJli[H]$H^(Dt#]E& 

IESSt>'^?S;cDT'-^7 1 -y < >3 0 1 £f¥o#£-|;:|2, 
~-*U": i^f-j/ 7°ffi®(0ii7t?r«E^-f 5 Z t fit-?* 



*3£Sr^y 7"®«£*f r i &< ftz r t 

ft) l~ ©T\ jB»J'-c#»5#f*HcJfc^TjEKft 

[0 0 6 8] 03 8l'fS^C0«t5'ix-^-7'n-lryf-^ 
iffflL/cx— ?)3ll^fA07'D y i? ■< ^ ?~ 7 Aft 

[0 0 6 9] |5][gicfcv>Tl»2±i2x-^7'n-t;yH^ 
4 0 1 j/^ • 7 l/fJ* • Ty±X • 

(DRAM) , 4 0 2IJDRAM4 0 1|:Jtf57KV 
*i'/l<?-7'\'y- ^WM^ V7l/y~>^%tm&ftonRA 
MSJIS!, 4 0 3IJS RAMT'fo^o S RAM4 0 3 12 

T-^/nt y-v- 1 <Di^mm^7 ! -^<D-mtmmm 
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